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State of Callifornia
AIR RESOQURCES BOARD

EXECUTIVE ORDER D-175-1
Ralating to Exemptions Under Section 27158
‘ of the Vehicie Code

HYPERMAX ENGINEERING, INC.
TURBOCHARGER KIT MODEL 7.3L/86.9L

_Pursuant to the authority vsstéd in the Air Resources Board by Section 27156
of the Vehicle Code; and

Pursuant to the authority vested In the undersigned by Sections 39515 and
38516 of the Health and Safety Code anhd Executive Order G-45-5;

1T 1S ORDERED AND RESOLVED: That the installation of the add-on
turbocharger kit mode! 7.3L/6.8L manufactured by Hypermax Engineering. inc.,
has been found not to raduce the effectiveness of reguired motor vehicle
pollution contro! devices and, therefore, !s exempt from the prohibitions of
Saection 27156 of the Vehicle Cods for 1883 through 1987 model-year Ford
Motor Company vehicles powered by 2 6.9L Navistar International heavy-duty
diesel engine and 1988 model-ysar Ford Motor Company vehicles powesred by a
7.3L Navistar international hsavy-duty dliese! engine.

This exempticn shail not appiy to any device, apbaratus, or mechanism
advertised, cffered for sale or sold with, or Installed on, a motor vehicle
prior to or concurrent wlith transfer to an uitimate purchaser.

This exemption shall not apply to any device, apparatus, or mechanism
advertissd, offered for saie or scold with, or Installed on, a motor vehicls
prior to or concurrent with transfer to an uitimate purchaser.

This Executive QOrder is valid provided that Instaliation Instructlons for
this device will not recommend tuning the vehicle to specifications
different from those listed by the vehicle manufacturer,

Changes made to the deslign or operating conditions of the device, as
exempted by the Air Resources Board, that adversely affect the performance
of a vehicle's potiution control system shall invalldate this Executive
Order.

" Marketing of this device using an identification other than that shown In
this Executive Order or marketing of this device for an appilication cther,
than those listed in this Executlive QOrder shall be pronhibited unless prior
approval Is obtalned from the Alr Rescurces Board. Exemption of a kIt shalf
not be construed as an exemptlion to sell, offer for sale, or advertise any
component of a kit as an Individual device.
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Thigs Executive Qrder doass not constitute any opinion as to the effect that
the use of this device may have on any warranty elither expressed or implled
by the vehicle manufacturer.

THIS EXECUTIVE ORDER DOES NOT CONSTITUTE A CERTIFICATION, ACCREDITATION,

- APPROVAL, OR ANY OTHER TYPE OF ENDORSEMENT BY THE AIR RESOURCES BOARD OF ANY
CLAIMS OF THE APPLICANT CONCERNING ANTI-POLLUT!ION BENEFITS OR ANY ALLEGED
BENEFITS OF THE HYPERMAX ENGINEERING, INC.‘S TURBOCHARGER KIT MODEL
7.3L/6.8L.

No ciaim of any kind, such as "Approved by Alr Resources Board” may be made
with respect {0 the action taken herein In any advertising or other oral or
written communlication.

Sectlcn 17500 of the Business and Professions Code makes untrue or
misleading advertlsing uniawful, and Sectlion 17534 makes viclation
punishable as a misdesmeanor.

Section 43844 of the Health and Safsty dee provides as follows:

"43644. (a) MNo persen shall install, sell, offer for sale, or
advertise, or, except in an appiication to the state board for
certificatlion ¢f .a device, represent, any device as a motor
vehicle poliution centrol device for use on any used motor
vahliclia unless that device has been certifled by the state board.
No person shail ssil, offer for saie, advertise, or represent any
motor vehicie poliution control device as a certified device
which, in fact, is not a certified device. Any viclation of this
subdivision Is a misdemeancr." :

Any apparent violation of the conditions of this Executive Order will! be

submitted to the Attorney General of California for such acticn as he deems
advisable. , ﬁﬁ

Exacuted at El Monte, Czlifornla, this /’day i1, 1988.

),

K. D. Drachand, Chlef
Moblle Source Division
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SUMMARY

Hypermax Engineering Inc. (Hypermax) of 255 East Route 72,
Gilberts, IL 60138, has applied for an update to Executive Order
D-~-175, which exempts their turbocharger kit for 1983-1887 modeli~-year Ford
Motor Company vehicles powered by a 6.9L Navistar International heavy-duty
diese!l engine. The update request is to include 1988 model-year Ford Motor
Company vehicles powered by a 7.3L Navistar International heavy-duty
diese!l engine.

Based on the following: (1) the fact that the kit applicabie to 1988
model-year 7.3L Navistar International heavy-duty diesel engine is identical
to the exempted kit; (2) the fact that the 1988 7.3L Navistar International
heavy-duty diesel engine Is a replacement engine for the 1987 6.8L Navistar
International heavy-duty diesel engine and that both engines have simiiar
designs; (3) the test data from previous comparative exhaust emission tests
performed for exempting the kit; and (4) that the engine design compiies
with the carryover criteria as outlined in EPA’s Advisory Circulars 17F and
20B, the staff believes that the add-on turbocharger kit will have no
adverse effect on the eng[neé for which exemption update is requested.

The staff recommends that Hypermax be granted an update as requested,

and that Executive QOrder D-175-1 be issued.
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EVALUATION OF HYPERMAX ENGINEERING INC.'S ADD-ON TURBOCHARGER KIT MODEL
7.3L/6.9L FOR INSTALLATION IN 1983~1987 FORD MOTOR COMPANY VEHICLES POWERED
BY A 6.9L NAVISTAR INTERNATIONAL HEAVY-DUTY DIESEL ENGINE AND 1988 MODEL-
YEAR FORD MOTOR COMPANY VEHICLES POWERED BY A 7.3L NAVISTAR INTERNATIONAL
HEAVY-DUTY DI{ESEL ENGINE

i. INTRODBUCT [ON

Hypermax Engineering Inc. (Hypermax) of 255 East Route 72, Gilberts,
IL 60138, has applled for an update to Executive Order (E.0.)
b-175 dated November 16, 1987. E.O. D-175 exempted the Hypermax
turbocharger kit from the prohibitions in Vehicle Code Secticon 27156 for
1983-1987 model-year Ford Motor Company heavy-duty vehicles powered by a
6.9L Navistar International heavy-~duty diesel engine. The applicant has
requested that the exemption be updated to include the 1988 model-year Ford
Motor Company heavy-duty vehicles powered by a 7.3L Navistar Inhternational
heavy-duty diesel engine.
L, ONCLUS ION

Based on the following: (1) the fact that the kit applicable to 1988
model-~year 7.3L Navistar International heavy-duty diesel engine is identical
to the exempted kit; (2) the fact that the 1988 7.3L Navistar International
heavy-duty dlesel engine Is a replacement engine for the 1987 6.9L Navistar
international heavy-duty diesel engine and that both engines have similar
designs; (3) the test data from previous comparative exhaust emission tests
performed for exempting the kit; and (4) that the engine design complies
with the carryover criteria as outlined in EPA's Advisory Circulars 17F and
20B, the staff believes that the add-on turbocharger kit will have no

adverse effect on the engines for which exemption update is requested.



Iit. RECOMMENDAT |ONS

The staff recommends that Hypermax be granted an update as requested,
and that Executive Order D-175-1 be issued.

V. TURBQQHARQER KIT DESCRIPTION AND OPERATION

The purpose of the Hypermax turbocharger system is to increase the
powar output of the engine by increasing the volumetiric efficiency of
it by compressing the intake charge to pressures above that of the
atmosphere. This increased pressure allows a greater charge density to
enter the combustion chamber providing more oxygen for combustioﬁ. The
maximum fuel delivery is stightly increased In order to maintain proper air-
fuel ratios wfth the increased air fiow from the turbocharger when it is
providing positive manifold pressure (boost).

The major components of the system include a 0.81 A/R ratio
Airesearch Industrial Division Model No. T04B turbocharger, custom intake
adaptors, 3" exhaust tubing, brackets, hosés and the hardware necessary to
complete the installation. |

Maximum positive manifold pressure is limited to 10 psig by the size
of the turbine and the compressor, The maximum engine speed is regulated py
the OEM fuel injection governor which is not modified by the installation of
the kit. Therefore, by controiling maximum engine speed, maximum turbine
speed and corresponding boost pressures are also controlled.

No OEM emission controlis are removed or disconnected when the
turbocharger kit Is installed. Positive Crankcése Ventilation (PCV) system

is rerouted to the compressor inlet.



Instaliation instructions, included in every kit, show the kit
instal ler¥ how to properly install the turbocharger system and adjust the
maYimum fuel delivery properly (see Appendix A). Turbocharger kit contents
are shown in Appendix B.

V. Di sl

Hypermax add-on turbocharger kit was originally designed for
installation on 1883-1987 model-year Ford Motor Company vehicles powered by
a 6.9L Navistar International heavy-duty diesel engine. The exemption was
granted on the basis that the effectiveness of the vehicle’'s poliution
control system wés not reduced. Evaluatlon consisted of comparative
(bgse!ine versus turbocharger) steady state tests. |

The applicant is making available the add-on turbocharger kit for the
1988 model-year Ford Motor Company vehicles powered by a 7.3L Navistar
International heavy-duty diesel engine. The applicant claims that no
modifications to the kit are needed in order to be compatible with the 1988
models. They have requested that the exemption be updated to include these
1988 model-year vehicles.

In response to the applicant’s request, the staff compared the
engine design of 1987 and 1988 model-year Ford Motor Company vehicles
bowered by a 6.9 or a 7.3L Navistar International heavy-duty dliesel engine.
Certification documents and correspondence from Navistar International to
the ARB indicated that the 1988 modei-year 7.3L engine is the replacement
.engine for the 1987 model-year 6.9L engine. The staff also noted that the

englne designs of both 1887 and 1988 engines are simliar.



Because the data on a 1986 6.9L test vehicle showed that the
emissions were hot adversely affected when the turbocharger kit was
installed and that the engine design complies with the éarry over criteria
as outiined in EPA’'s Advisory Circulars 17F and 20B, the add-on turbocharger
kit will have no adverse effect on the 1988 modei-year Ford Motor Company
heavy—-duty vehicles powered by a 7.3L Navistar international heavy-duty
diesel engine. No additional testing was required or performed for updating

the exemption as requested.



APPENDTX A

HYPERMAX ENGINEERING, INC.
*** ©.9L FORD DIESEL PICKUP TRUCK ***

INSTALLATION INSTRUCTIONS

Time will be saved if these instructicns are read PRIOR to installation of
turbocharger package.

A.

ITEMS TO BE REMOVED:

[SL 00— % B\ I

[scaE A N o)}

Negative battery cables.

Exhaust piping and muffler (DO NOT remove manifolds).

Alr filter.

Crankcase depression regulator and valley cover gromet.

Auto trans filler tube and dipstick - take precautions to avoid
foreign material entering transmission during installation.
Transmission modulator tube.

Transmission downshift rod.

Pickup Trucks Equipped with Opticrnal Firewall Sound Tnsulation
Package - a 32" W x 21" H section of the firewall insulation MUST BR
CUT AWAY at the rear of the engine to provide turbocharger and pipe
clearance. Since the turbocharger itself reduces engine combustion
noise, the effect of removing the insulation will not be noticeable.

NOTE: Right side refers to passenger-side of vehicle.

PRELIMINARY SET-UP:

1.

To reduce the possibility of cylinder head gasket leakage, it is
advisable to retorgque the cylinder head bolts to 85 ft.-lbs. after
3,000 miles has been accumilated on the vehicle. Reinstall the
rocker arms and posts in their original location with the timing
mark on the front pulley at the 11:00 o'clock position as viewed
fram the front of the engine. Torque the post bolts to 20 ft.-lbs.

Provide a 1-5/16"diameter hole in the center of the rear circular
impression on the left hand valve cover for installation of a gramet
for the crankcase breather. Note: A smooth edge is required on
this hole, use silicone sealer if hole quality is in question.

1983 model - remove oil pressure sending wnit line from rear of
engine leaving flare fitting in block.

1984-87 models - remove il pressure sending unit and replace it
with the cambination sending unit turbo lube line assembly fitting.
Orientate the fitting such that the sending unit can be reinstalled
with its electrical terminal facing rearward. Bolt on extension
wire to the sending unit with the wire facing down and connect the
other end to the wiring harness. Fasten the wire to the combination
fitting with a zip tie provided.

Page 1
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APPENDIX A (CONTINUED)

Install the Tubber expansion plug into the rear of the intake
manifold. Use "Loctite" on threads.

Install the 3/4" I.D. gromet into the opening in the engine valley
caover.

Pickup Trucks -~ STANDARD TRANSMISSION ONLY - may require additional
clearance for the exhaust pipe into the turbocharger where it passes
upward between the firewall and clutch housing. This can be
accamplished by grinding or filing the vertical fin or rib on the
clutch housing and/or bending the firewall lip with an adjustable
wrench.

Tt is also advisable to grind or file the dust cover bolt boss if
the crossover pipe contacts it.

Additional air cleaner to hood clearance can be obtained by cutting
the insulation over the air cleaner and denting the protrusion on
the hood bracing.

REROUTING FUEL RETURN LINES (83-85 MODELS), ELECTRICAL & CONTROL CABLES:

1.

Remove the right bank injection nozzle fuel return heose that
connects the last injector (No.7) to the main return line
fitting.

Connect the right and left bank injector returns at the front of the
engine with the 22" length of hose provided. Reuse hose clamps.

Cap-off the (No. 7) injector and the main return line fitting with-
the caps removed from (No.l & No.2) injectors in step 2. Reuse
clamps.

Reroute the glow plug wiring harness at (No.7) cylinder with the
throttle and cruise control cables, causing the glow plug harness to
be on top of the cables. Fasten the bundle to the threaded boss at
the right rear of the intake manifold inlet with (2) zip ties
provided.

Remount the vacuum manifold (6") toward passenger-side of engine
canpartment. Reroute vacuum hoses along with the air conditioning
hose. For vehicles without air conditioning, use the (2) mounting
zip ties provided and attach just below weather strip on firewall.
Take precautions to avoid drilling chips from entering engine during

these operations.

Straighten the bend next to the frame on the fuel return line so

it can be zip tied to the transmission linksge bracket. Also tie
the transmission wiring harness to the threaded boss located at the
rear of the transmission housing. .

Page 2
o m



APPENDIX 4 (CONTINUED)

REROUTING FUEL RETURN LINES - (1986—8? MODEL ONLY) :

1.

Remove (No.2) & (No.7) injection lines at the nozzles. Clean any
dirt accumulated arcund the fitting PRIOR to line removal by
flushirng with a solvent.

Remove the plastic fuel return fittings fram (No.2) & (No.7)
nozzles by pulling them straight off.

Switch (No.2) & (No.7) return fittings - pushing them straight down
to install. .

Reconnect the injection lines.

The right and left nozzle banks are now reconnected at the front
of the engine.

Use the tee and clamps provided to comnect the fuel filter bleed
returni into the line installed in step 5.

Cap-off the open tube on the brass retwrn line fitting at the rear
of the engine with the cap and clamp provided.

RELOCATING GLOW PLUG WIRING HARNESS AND RELAY (1987 MODEL ONLY):

1.

Unplug glow plug harness on passenger side, unbolt relay and groﬁhd
wire fram intake manifold. Disconnect glow plugs ard remaining
commections. Remove entire glow harness from vehicle with relay
intact.

Lay harness out on table and reverse position of relay from rear to
front of engine, keeping right and left sides of harness the sane.

Passenger Side: Pull oil pressure sending unit wire from front to
rear of harness, also pull (three) injection pump comnecting wires,
fuel heating element comnection and temperature sending unit wires
fram rear to front.

Drivers Side: Pull through the two temperature sending
it connectors from rear to front.

The two line clamps which were removed with harness must be drilled
for 3/8" diameter bolts.

Set glow plug relay mounting plate in position on intake manifold
pad with bumper on valve cover. ‘See attached illustration.

Lay harness loosely into positicn on engine.
Position harness under (No. 3 and No. 1 cylinder) injection lines.

Start fram wiring harness connector located on passenger side fender
well,

Page 3



10,

11.

APPENDIX L{CONTINUED)

Clamp harness with rear bolt of (MNo. 1 cylinder) intake port.
Pusition harness below the transmission downshift rod (auto trans
only) and alsco clamp to rear bolt of air cleaner glow plug relay
mount. Continue routing uwnder (No. 2 cylirder} injection line to
glow plug relay. WJ.re commections on relay should be facing
rearward.

Loop glow plug wires over arnd below the relay mounting plate and
cormect to the glow plugs.

Cormect passenger side glow plugs and remaining oil, fuel,
temperature and injection pump terminals.

Bolt relay and ground wire to mounting plate with bolts and lockmats
supplied.

EXHAIST AND TURBINE INLET PIPING:

1.

Bolt the intermediate mounting plate onto the rear face of the right
hand cylinder head with (3) 3/8" NC x 1" bolts and lock washers.
Center the plate on the bolts to tighten.

Bolt the t\irbocharger mount plate to the front (towards front of
engine} of the intermediate mount plate with 3/8" NC x 1-1/2" bolts
and stover lock muts. Bolts should be installed from the front with

2-3/8 flat washers on the nut side. Center the plate on bolts and
tighten.

Slip the short intermediate pipe into the mounting plate inlet.
Use "Never Seeze" at all pipe slip joints.

Install the pipes connecting the right and left hand exhaust
manifolds. Be sure to slip this assembly into the intermediate
pipe. Leave nuts loose enough to adjust for the best pipe joint
aligmment -~ then tighten nuts securely.

Check for clearance between the turbocharger mount arnd firewall

and turbine inlet pipes and fleor pan - 1/2" is sufficient.

If necessary, pry the firewall away from the turbocharger mount with
a length of wood or small bar. Use an adjustable wrench to bend the
lip formed by the intersecticn of the floor pan and firewall.

Install and tighten (3} 2-1/4" muffler clamps. Just tighten

enough to seal slip jO.'ln'tS Avoid distorting the pipes by
overtlghtenmg

Page 4



APPENDIX A (CONTINUED)

TURBOCHARGER HOUSING ORIENTATION:

1.

10.

11.

iz,

13.

14.

Grease the end of the turbocharger oil drain tube and insert
it into the gramnet previously installed in the engine valley cover.

Loosen the retaining bolts on the turbocharger's exhaust and
campressor housings.

Install turbocharger, and exhaust gasket onto the mount plate
{campressor housing facing left side of the engine) with (4) 3/8 NC
X 1" bolts and flat washers. Tighten (4) bolts. This is a TRIAL
FIT step. (Note: mount plate has special locking thread - will lock
when bolts are tightened)

Rotate center housing of turbocharger to align with drain tube.

Lightly secure drain tube flange to turbocharger with (2) 3/8" NC
® 1" bolts and lock washers.

Rotate center housing and lower erd of drain tube to permit
wmiform tube to gramet contact; i.e. - be certain drain tube is
not loading one side of gromet heavier than the opposite side.

Tighten (2) center section to exbaust housing bolts.

Install intake manifold cover with its "0V ring (apply grease
to "0" ring). Retain lightly with 3/8 NC x 4" bolt with 0" ring.
washer arnd backup washer. : '

Rotate campressor housing to obtain best alignment with connector
stub on intake manifold cover - a 3/8 - 1/2" gap will be present.

Tighten (2) center section to compressor housing bolts.
Remove intake manifold cover.

Remove drain tube bolts and remove turbocharger from mounting
plate. Leave drain tube in place.

Crankcase oil vapors are Ingested into the inlet of the turbocharger
and may collect in the compressor housing. This cil may leak from
the hold—down bolt holes or from between the campressor housing and
back— plate. After aligning the compressor housing, put a reference
mark on it and the backplate. Remove the compressor housing and
apply a thin file of silicone sealer or eguivalent product to the
mating surfaces of the housing arnd backplate as well as the bolt
threads. Align reference marks.

Tighten compressor and exhaust housing bolts and bend over lock
tabs.
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APPENDIX A& (CONTINUED)
G. FINAL TURBOCHARGER INSTALLATION:

1. Reinstall turbocharger using "Never Seeze"” compound on the exhaust
gasket. Center exhaust housing on belts and tighten.

2. DBolt drain tube with its gasket to turbocharger with (2} 3/8 NC x 1"
bolts and lock washers.

3. Recheck for optimum drain tube to gromet condition.
4. Tighten turbocharger mounting and drain tube bolts for final time.

5. Remove plastic plug from oil inlet passage at top of turbocharger
: and fill passage with clean oil.

6. Install turbocharger oil lube fitting using pipe sealer on threads.
Fitting should face rearward. DO NOT overtighten,

7. Wash inside of oil feed tube (1/4" diameter). Lubricate seal
gromets, '

8. Install oil line fram turbocharger to the flare fitting left in the
block on 1983 models, or to the cambination fitting previously
installed on all other models.

9. Tighten flex fitting nuts until they just bottom on thelr fittings.

'

H. INTAKE MANIFOLD COVER INSTALLATION:

1. Slide campressor discharge hose ard clamps onto the manifold
cover.

2. Install intake manifold cover and hose onto the compressor
discharge and onto intake manifold simultaneocusly.

3. Rotate cover form optimun hose aligmment. Be certain cover is
bottaned against intake manifold.

4. Install 3/8 NC x 4" bolt with "Loctite" with its "0" ring and back
up washer. Tighten only enough to campress "0 ring - Do NOT
overtighten! Tighten compressor discharge clamps.

I. TRANSMISSICN DOWNSHI®FT ROD & AIR CLEANER MOUNT INSTALLATION:
1. Transmission downshift lever on injection pump must be cut to 1/4"

radius around the pivot point. The lever must be removed from the
injection pump for this modification. _ ‘

Pagé 6
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10.

APPENDIX A (CONTINUED)

Install downshift roed and check for clearance with turbocharger
canpressor housing. If interference exists, remove rod and
lightly twist each end of the rod in the direction of the
interference. Do NOT attempt to bend the downshift rod while
installed, as damage will occur to the injection pump lever!

Install the air cleaner mount with two (2) 3/8" NC x 1" bolts ard
lock washers on left side of engine. Use spacer plate under air
filter mount for 1983-86 trucks, and glow plug relay mounting plate
for 1987-88 trucks. Lightly tighten bolts.

Check for clearance between the downshift rod and the air cleaner
mount. If interference exists, REMOVE the rod and bend the pivot
point at the injection punp back towards the firewall. This will
lower the rod.

Remove air cleaner mount and install the 3" x 2-3/4" dia. 90 degree
rubber elbow onto the air cleaner mount.

Install the hose onto the turbocharger air inlet and bolt the air
filter mount securely in place above the spacer or glow plug relay
mounting plate.

Install and tighten hose clamps securing 90 degree rubber elbow to
turbocharger and air filter mount.

Recheck downshift rod for clearance and comnect downshift return
spring to down shift rod.

Adjust the downshift rod length by setting a .030 gap at the

© adjusting screw on the injection pump lever with the injection pamp

at full fuel position and the transmission lever at its full travel.

Install crankcase breather gromet into valve cover, screw in 90
degree nylon fitting. Mount crankcase breather valve onto air
cleaner mount with original bolts. Use nuts and lockwashers
supplied. Install hose.

J. REMAINING EXHAUST CONNECTION:

1.

Install exhaust housing (turbine) discharge pipe between the engine
and firewall. Fasten it to the housing with the band clamp provided.
Lightly tighten clamp so that pipe can be rotated.

Install the (2) 5/16" NC x 3/4" bolts and lock washers through the
mounting strap into the tab on the discharge pipe and into the
turbocharger mounting plate. SECURELY tighten V-band clamp.

Cut off the expanded erd on the long side of the muffler connecting
pipe. '

Hang tail pipe from stock hanger, insert short end of 90 degree
elbow provided.

Pagé 7
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APPENDIX A (CONTINUED)

Abandon the existing front and rear muffler hangers. Utilize the
ones provided to hang the muffler.

Slide the 2-1/2" to 3" adaptor pipe over the installed muffler
comnecting pipe. Slip the pipe into the maffler - tighten all
clamps,

Check for clearance between the floorboard heat shield and exbaust
pipe clamp. Shield may be bent if necessary.

TRANSMISSION FILLER TUBE:

1.

Install the transmission filler tube with 0" ring and secure it
with the rear valve cover mounting bolt.

Re~-install dipstick.

Check for clearance between the trans filler tube and the floorboard
heat shield. Berd heat shield if necessary.

MISCELLANECUS:

Install the transmission modulator tube utilizing stock spring
clips. Comnect the vacuum hose fram the injectlon pump (marked
trans) to the modulator tube.

Examine the entire installation. Check for interference and contact
between wires, tubes and cables with the hot side of the
turbocharger.

Berd the (2} tabs on the bottom on the stock air cleaner out
approximately 1/2". Drill a 1/8" hole in lower front portion of air
cleaner for water drain.

NOTE: The lower air filter housings on some pickup trucks
incorporate a kaffle which may cause a restriction when the
filter assembly is mounted. Remove the baffle and stud—gulde
by dr;lllng out the spotwelds or by sawing.

Mount air cleaner. Check that air cleaner base is not touching
"mold down” holt on intake manifold cover. If it touches, clearance
air cleaner base. Be sure air cleaner gasket is in 100% contact
with mount.

Alr conditioning hose may have to be rotated dowrsvard - this can

- be accamplished without breaking system seal.

Refer to the 6.9L Fuel Injection Pump Adjustment Instructions
to cbtain the required setting for California (1-1/2 - 2 flats
increase in fuel delivery).

! Page 8
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7.

8.

APPINDIX A (CONTINUED)

Affix the C.A.R.B. exemption label to the top of air cleaner
housing or some cbvicus location in the engine compartment.

Recommect batteries - start engine and check for leaks.

OPERATING NOTES:

1.

As with any turbocharger diesel engine, use a brand name Series
Three lubricating oil. Remove the dipstick when adding oil to the
crankcase to prevent an airlock slowing the £illing process,

Injection pump timing should be at the nominal factory
specifications. If it has been advanced or combustion noise is
unusually loud, have timing checked.

The turbocharger supplied with this package has been matched

to the vehicle's 3 inch exhaust system and will not over-boost the
engine. DO NOT alter the exhaust system to exceed 12 PSTG intake
manifold pressure.

Wnen the fuel injection pump is adjusted for 1-1/2 - 2 flats
{required California setting), a pyrometer mist be installed on the
vehicle. Limit turbine inlet temperature to 1300 degrees F. A
yrometer tap is provided in the exhaust connector pipe. A boost
pressure tap is provided in the intake manifold cover.

The 1983 and early 1984 6.96 cylinder head gaskets may develop a
slight external coclant leak under prolonged high output operation.
This is not due to a combustion leak but rather the result of
thermal and mechanical deformation of the cylinder heads at the
lower corners. If this problem occurs, the EARLY GASKETS should be

replaced. Installing 1986 CYLINDER HEAD GASKETS will permanently

alleviate this problem.

As a precautionary measure, should a leak develop with the EARLY
GASKETS, the addition of a product such as "Prestone" Heavy Duty
Cocling System Sealer to the radiator will provide a simple fix for
this problem.

Remembér to retorque the cylinder head bolts to 85 ft./lbs.
approximately 3000 miles after installing new cylinder head

gaskets.

HYPFRMAX ENGINEERING has accumulated a considerable amount of data during
the 6.9L turbocharger development program. Should you encounter any
problems with the installation or operation of the turbocharger system, call
a Hypermax Engineering technician for assistance. '
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APPENDIX A (CONTINUED)

LIMITED WARRANTY

All Hypermax Engineering, Inc. non-competition products or merchandise is
warranted to be free from defects in material and workmanship, wnder normal
use and service for a period one vear (365 days) from date of delivery to
the initial ernd user.

Hypermax Engineering, Inc.'s liability wmder this warranty is limited to
repair or replacement at its coption, subject to the provisions set forth
herein, of any parts which upon examination by Hypermax Engineering, Inc.
are found to be defective. The user shall prepay cost of transportation of
defective parts to Hypermax Engineering, Inc. for inspection.

Hypermax Engineering, Inc. shall not have any responsibility under this
warranty unless the defect results in a claim arising within the operational
periocds listed above, the part was properly installed, normally maintained
and not subject to misuse, negligence or accident, and the turbocharger,
rarts, system coanponents and/or accessories were not repaired or altered in
such a way that, in the judgement of Hypermax Engineering, Inc. its
performance or reliability was adversely affected.

Remedies are expressly limited to the repair or replacement of defective
Hypermax Engineering, Inc. products or merchandise as specified herein.
Neither Hypermax Engineering, Inc. nor its distributors or dealers have any
- liability for any other claims including claims for special, indirect, or
consequential damages (including but not limited to turbocharger removal
installation, equipment down time, perspective profits or other economic
loss) because of any defect. Any claim arising from defects in material or
workmanship must be presented in writing to Hypermax Engineering, Inc.
within thirty (30) days after the date on which the claim arises, and any
action on the claim must be cammenced within six (6) months after original
Hypermax Engineering, Inc. shipping date.

This system is legal in California and all other states. The HYPERMAX
Turbocharger System has been tested for emissions compliance by the state of
California and has been issued an exemption under Secticn 27156 of the
California Motor Vehicle Code rendering it legal for sale, installation, ard
use in the State of California urnder Executive Order D-175. By satisfying
the requirements of the State of California, this system also satisfies the
requirements of Memorandum 1A of the United States Environmental Protection
Agency and is thereby legal for sale, installation, and use in all 50
states. No modifications to this system as supplied by HYPERMAX ENGINEERING,
INC. are permitted.

THIS REPRESENTS THE COMPLETE WARRANTY OFFERED BY HYPERMAX ENGINEERING, INC.
AND IS EXPRESSLY TN LIEU CF ANY OTHER WARRANTING, EXPRESSED CR IMPLIED,
INCLUDING ANY OF MERCHANTABILITY CR FITNESS FOR A PARTICULAR PURPOSE. NO
PERSON IS AUTHORTZED TO BIND HYPERMAX ENGINEERING, INC. TO ANY WARRANTY CR
TERMS NOT SET FORTH HEREIN.

Page 10
=1



APPENDIX A (CONTINUED)

PARTS LIST - FORD PICKUP TRUCK WITﬁ 6.9L DIESEL

Line No. Qty. Description
1 (1) Turbocharger
2 {1} Moumt - turbocharger
3 (1) Mount - turbocharger intermediate
4 (2) Pipe - exhaust manifold connecting
5 {1) Pipe - short intermediate cormecting
6 {1) Pipe assembly — turbine discharge w/mounting strap
7 (1) Pipe ~ muffler connecting
8 {1} Pipe - miffler extension (2-1/2 - 3" diameter)
g (1) Muffler - 3" diameter inlet and outlet
10 {1} Tube assembly - turbocharger oil drain
11 {1} Tube assembly — 1/4" diameter turbocharger
lube oil supply
12 (1) Tube assembly — autcmatic transmission filler -
dipstick
13 (1) Tube — autamatic transmission modulator
14 (1) Rod - automatic transmission downshiftl
15 {1} Mount - air cleéner
16 (1) Plate - glow plug control mounting (1987—58'on1y)
17 l{l) Cover - intake manifold
18 (1} Gasket‘~ turbocharger exhaust hmﬁsing mounting
19 {1) Gaéket - turbocharger oil drain tube éssembly
20 {1) Hose —injection nozzle fuel return
(3/16" I.D.) 22" long
21 (1) Hose -~ breather_cénnecting
22 {1) Hose - turbocharger compressor discharge
(2" I.D.) 2-3/8" long
CA
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APPENDIX 4 (CCNTINUED)

PARTS LIST —~ FORD PICKUP TRICK WITH 6.9L DIESEL

Line No. Qty. Description

23 (1) Hose - turbocharger camnpressor inlet .
{3" I.D, x 2-3/4" I1.D.) 90 degrees formed

24 (1)  Clamp - turbocharger exhaust "V* band

25 (3) Clamp ~ miffler (2-1/4" diameter)

. 26 {2} Clamp - muffler (2-1/2" diameter)
27 {4) Clamp - muffler (3" diameter)
28 (2) Clamp - turbocharger compressor inlet hose
29 {2) Clamp - turbocharger compressor discharge
30 (1) "O" ring - intake manifold cover (-353)

.31 (1)‘ ot ring - autcmati-c transmissicn

dipstick tube (-113)

32 (1) Fitting assembly — combination olil pressure
sender - turbo lube w/flex fitting

33 . (1) Extension wire assembly — oil pressure sender

34 {1) Fitting - turbo lube 0il supply - 1/4" tube x
1/4" NP x 90 degrees flex

35 (1) Fitting - turbo lube oil supply — 1/4" NP flare tee

36 (1) Fitting - 1" x 90 degrees crankcase breather

37 {1} Gramet - turbo drain tube valley cover

38 (1) Gramet -~ crankcase breather

39 (1) Plug ~ rubber expansion - intake manifold cover

40 {1) Plug—- 1/4" NP - pyrometer tap - exhaust manifold
comecting pipe

41 (1) - Plug -~ air cleaner.gromet {1987 only)

42 {1) Plug - 1/8" NP - boost pressure take intake manifold
cover

ca
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APPENDIX A (CONTINUED)

PARTS LIST -~ FORD PICKUP TRUCK WITH 6,91, DIESEL

Line No. Qty. Description

43 {2) Nut - 3/8" NC stover lock

44 {2) Mut - 5/16" NC

45 (2) Lock Nut - 1/4" NG, 1987 only

46 (4) Washer - lock 5/16" diameter

47 (7) Washer - lock 3/8" diameter

48 (1) Washer - flat 3/8" AN intake manifold
cover bolt and “O" ring washer

49 {6) Washer - flat 3/8"

50 - (2) ‘Bolt - 5/16" NC x 3/4"

51 {2) ' Bolt - 5/16" NC x 1*

52 {9) Bolt - 3/8" NC x 1"

" 53 (1) Bolt - 3/8" NC x 4"

54 {2) Bolt - 3/8" NC x 1-1/2" y

85 (1) Tee, plastic fuel line returmn

86 (1) Clamp, fuel line return, (1987 only)

57 (4) Clamp, fuel line return

58 {1) Cap, fuel return fitting

59 (2) Tailpipe Qw/hook hanger (3" diameter)

60 kz) Hanger - universal type

61 (1) " Paint - spray can (black)

62 (6) Ties - plastic zip

63 - (1) Label - C.A.R.B. exemption

64 {2) Label - HYPERMAX Turbo Diesel

€5 ’ (1) Instructions - Pickup Truck Installation

including parts list
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APPENDIX A (CONTINUED)
6.9L FUEL INJECTION PFUMP ADJUSTMENT INSTRUCTIONS

The fuel injection pump must be adjusted to realize any performance
improvement with the 6.9L turbocharger package.

By following this simple procedure, the adjustment can be made WITHOUT
removing the injection pamp from the engine.

1. Locate the triangular—shaped cover plate on the passenger-side
of the fuel injecticn pump — below the throttle lever.

2. Remove (2) 1/4" hex head screws retaining the cover to the pump
- housing. Place rags under the pump to absorb the fuel that will
drain frcm the pump when the cover is removed.

‘3. Prepare to rotate the engine by hand using a 15/16" socket, 3"
axtension, and ratchet on the crankshaft damper retaining bolt.
Rotate the engine clockwise as viewed from the front to avoid
loosening the bolt.

4. By directing a flashlight onto a small nmirror and aiming the
light onto the hole (exposed by removing the cover plate), a 5/32"
hex allen screw will be in view when the injection pump shaft is
moved into position by rotating the engine. This 5/32" hex allen
screw is the leaf spring or fuel screw. Turning the screw in a
clockwise direction increases the fuel delivery.

5. Have an assistant rotate the engine by hand until the 5/32" hex ..
sacket screw comes into view. Two (2) revelutions of the engine may
be required to bring the hex screw into aligmment with the hole.

6. Refer to the BHP VS Fuel Flow Curve attached (upper curves) and
decide what power level is desired. HNote: The California setting
is 1-1/2 to 2 flats increase in fuel delivery. :

Example: If 227 horsepower is desired at 3300 RPM, the 5/32" hex
screw must be rotated 180 degrees in a clockwise
direction; this corresponds to turning the 5/32" allen
wrench (3) flats as indicated by the lower set of fusl
curves.,

Note: It is important to obtain a_high cuality 5/32" allen
wrench to avold damaging the hex drive portion of the
screw since rotating the screw will require considerable
effort. :

7. After rotating the fuel screw to the desired setting, replace
the housing cover plate, start the engine, and check for fuel leaks.
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APPENDIX A (CONTINUED)
CONSIDERATIONS:

" The fuel curves indicated that rotating the fuel screw (2) flats will raise
the fuel delivery and subsequent power from a non-turbocharged setting (N.A.
160 — 170 HP) to maximum turbo-charged power of 220 HP. This is only valid
for injection pumps set for operation at sea level. Injection pumps set for
high altitude (5000 feet above sea level) will require rotating the fuel
screw (1) additional flat.

You can identify an altitude set engine by observing the sticker on the
valve cover. An altitude engine sticker is punched at 150 HP; a sea level
engine is punched at 170 HP. :

It should be stressed that operating the engine above 1300 degrees F exhaust
temperature (turbine inlet temperature) or in excess of 13 PSIG intake
manifold pressure is harmful and should be avoided.

Should either of these limits be exceeded on a grade or prolonged wide open

throttle operation, simply back-off on the accelerator pedal or shift to a
lower gear. '

A certain percentage of injection pumps will not respond to the setting
procedure described above. This is due to their being at the high or low
end of the maximm fuel delivery specifications as a result of manufacturing
« tolerances. The low delivery injection punps yield slightly lower power
causing no problems, but the high delivery pumps cause the exhaust
temperature to rise rapidly and require freguent accelerator pedal
adjustment to keep the exhaust temperature below 1300 degrees F. The
setting on high delivery injection pumps should be reduced.

Revision Date: 12-04-87
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—ALL NECESSARY PARTS AND STEP-BY-STEP
INSTRUCTIONS ARE INCLUDED IN THE
TURBOCHARGER PACKAGE.
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(Fictured with boost-pyromeler gauge and s5l0matic Lransmission options).
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